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(54) COLOR FILTERS AND THEIR PRODUCTION AS WELL AS LIQUID CRYSTAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To meet various requests for multigapping 
between respective color elements, color correction, planarization of 
color filters, etc., simply by subjecting the color filters to a simple 
additional treatment while the film thicknesses of the plural 
respectively color elements themselves are held under always the 
specified conditions. 

SOLUTION: The color filters 2 are formed by disposing, for example, 
P^j, three kinds of the color elements B, R, G in prescribed patterns on a 
translucent substrate 3. Transparent auxiliary films 15B, 15R, 15G are 
formed in superposition for at least one among three kinds of the color 
elements B, R, G. The multigapping is attained if the thicknesses of the 
respective transparent auxiliary films are varied. The color correction is 
made possible if a color is added to any of the transparent auxiliary 
films. The surface of the color filters may be exactly planarized if the 
thickness of the respective transparent auxiliary films are adjusted. The treatment is simpler than in the case 
the film thicknesses, etc.. of the respective color elements themselves are adjusted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The color filter characterized by having the transparence auxiliary film formed in at least one of 
two or more above-mentioned color elements in piles in the color filter which arranges the color element of 
each plurality penetrated alternatively [ one ] of the colored light from which plurality differed by the 
predetermined pattern on a translucency substrate, and is formed. 

[Claim 2] Setting to a color filter according to claim 1, two or more above-mentioned color elements are 
red and a color filter characterized by green and being the color element with which blue colored light 
penetrates one alternatively respectively. 

[Claim 3] It is the color filter characterized by being used in order that the above-mentioned transparence 
auxiliary film may adjust the height from the translucency substrate of the part corresponding to each 
color element in the height of the hope corresponding to the color element concerned in a color filter 
according to claim 1 or 2. 

[Claim 4] It is the color filter characterized by being colored the same color as a color element in order 
that the above-mentioned transparence auxiliary film may optimize the strength of the color of each color 
element in a color filter according to claim 1 or 2. 

[Claim 5] It is the color filter characterized by being used in order that the above-mentioned transparence 
auxiliary film may make thickness of the whole color filter homogeneity in a color filter according to claim 
1 or 2. 

[Claim 6] It is the color filter which the black mask formed in a color filter according to claim 5 by putting 
each color element on the boundary part of each color element is arranged, and is characterized by using 
the above-mentioned transparence auxiliary film in order to make thickness of the whole color filter 
including a black mask into homogeneity 

[Claim 7] In the manufacture approach of the color filter which arranges the color element of three kinds 
of each which is penetrated alternatively 1 one ] of the colored light from which three colors differed by the 
predetermined pattern on a translucency substrate, and is formed The front stirrup which forms the 
three above-mentioned kinds of color elements by predetermined thickness one by one on a translucency 
substrate, and forms each color element is the manufacture approach of the color filter characterized by 
forming the transparence auxiliary film in predetermined thickness after forming each color element. 
[Claim 8] Liquid crystal equipment with which said one substrate is characterized by coming to have a 
color filter given in any 1 term among claim 1 thru/or claim 6 among the substrates of the pair which 
pinches liquid crystal, 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color filter used for a electrochromatic display called 

liquid crystal equipment etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] Generally liquid crystal is enclosed in the eel gap formed between the 
translucency substrates of a pain it modulates and has light by controlling the orientation of liquid 
crystal by the case where it does not impress with the case where a predetermined electrical potential 
difference is impressed to a part for the picture element part of the liquid crystal, and the visible image of 
an alphabetic character, a figure, and others is expressed as liquid crystal equipment. A color filter is 
arranged in either of the translucency substrates of the above-mentioned pair when this liquid crystal 
equipment performs color display 

[0003] This color filter is formed by arranging the color element generally penetrated alternatively [ one ] 
of the colored light from which three colors differed by the predetermined pattern on three kinds and a 
translucency substrate, respectively As the above-mentioned color element with which colored light 
differs, the color element which penetrates red (R) colored light alternatively, the color element which 
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penetrates green (G) colored light alternatively, the color element which penetrates blue (B) colored light 
alternatively can be considered, for example. 

[0004] In order to raise the color specification property about the above color filters, various policies are 
taken from before. For example, according to JP,, 64- 500 19, A, when a color filter is used for liquid crystal 
equipment, in order to arrange the color balance of each color with fixed quality the so-called 
multi-gap-ization of changing the thickness of the liquid crystal layer corresponding to each color element 
of B, R, and G for every color element is performed. Moreover, color correction which emphasizes 
especially the specific color of B, R, and the G according to the hope of the user of a color filter may be 
performed. Furthermore, in order to make rubbing processing easy to perform, flattening of the front face 
of a color filter layer may be carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] Conventionally, in order to attain the above-mentioned 
multi-gap-ization, it was coped with by adjusting the thickness of a color element of B, R, and G own 
[ each ] separately. Moreover, when the above-mentioned color correction was performed, it was coped 
with by fluctuating too the own thickness of a color element which he wishes among each color of B, R, 
and G. However, thickness management of each color element becomes complicated and is not [ like ] 
desirable [ these things of adjusting the thickness of a color element of B, R, and G own / each / each time 
in the case of various kinds of processings ] . 

[0006] Moreover, when carrying out flattening of the front face of a color filter layer conventionally, it was 
coped with by forming an overcoat layer uniformly on each color element of B, R, and G which have 
already been formed. However, by this conventional approach, the front face of a color filter could not be 
made flat in strict semantics, but loose irregularity remained. Especially the thing that the thickness of 
the superposition part will project rather than other parts, and does for flattening of all the front faces 
including the part in the color filter which formed the black mask by piling up each color element of B f R, 
and G was very difficult. 

[0007] This invention is accomplished in view of the above-mentioned trouble, and always deciding on a 
fixed condition, the thickness of each color element itself of B, R, and G only performs easy attached 
processing on it, and aims at enabling it to meet various kinds of demands called the above-mentioned 
formation of a multi-gap etc. 
[0008] 

[Means for Solving the Problem] The color filter applied to this invention in order to attain the 
above-mentioned purpose is characterized by piling up the transparence auxiliary film to at least one of 
two or more of those color elements in the color filter which arranges the color element of each plurality 
penetrated alternatively [ one ] of the colored light from which plurality differed by the predetermined 
pattern on a translucency substrate, and is formed. In this configuration, each color element with which 
the colored light of red (R), green (G), and blue (B) penetrates one alternatively, respectively can be 
considered as two or more color elements. 

[0009] The above-mentioned transparence auxiliary film can be formed by carrying out patterning of the 
photoresist using the photolithography method. And by the method of formation of the transparence 
auxiliary film, various kinds of processings, such as formation of a multi-gap, color correction, and 
flattening, can be chosen freely, and can be performed. First, in order to attain multi-gap-ization in liquid 
crystal equipment, by forming the transparence auxiliary film in the part corresponding to each color 
element in piles if needed, the height from the translucency substrate about a color filter can be adjusted 
in the height of hope for every color element, and, specifically, a multi-gap can be made. 
[0010] Moreover, in order to perform color correction, the transparence auxiliary film is colored the same 
color as a color element to perform color correction, the transparence auxiliary film which performed the 
coloring is formed in the color element in piles, and, thereby, the strength of the color of each color 
element can be optimized as desired. 

[0011] Furthermore, in case flattening of the whole front face of a color filter is carried out, the flattening 
can be attained by piling up the transparence auxiliary film of an initial complement for every color 
element. In addition, a black mask may be formed by putting each color element on the boundary part of 
each color element of B 7 R, and G depending on the class of color filter A projection and flattening may 
become [ the height of the heavy part ] difficult when the black mask of such a color pile method is formed. 
On the other hand, in the color filter of this invention, since the transparence auxiliary film is formed for 
every color element of B, R, and G except a color pile part, flattening of the front face of a color filter can 
be carried out very correctly 

[0012] Next, the manufacture approach of the color filter concerning this invention Three kinds of color 
elements penetrated alternatively [ one ] of the colored light from which plurality differed are formed by 
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predetermined thickness one by one on a translucency substrate, (l) - (2) It is characterized by the front 
stirrup which forms each color element forming the transparence auxiliary film in piles for every color 
element by predetermined thickness, after forming each color element. 

[0013] Moreover, the liquid crystal equipment concerning this invention is characterized by coming to 
have the color filter which has the above'-mentioned configuration in one substrate among the substrates 
of the pair which pinches liquid crystal. 
[0014] 

[Embodiment of the Invention] 

(The 1st operation gestalt) Drawing 1 shows an example of the liquid crystal equipment at the time of 
applying 1 operation gestalt of the color filter concerning this invention to liquid crystal equipment. This 
liquid crystal equipment has the component substrate 1 which prepared the MIM component as an active 
component, and the opposite substrate 3 which formed the color filter 2. The component substrate 1 and 
the opposite substrate 3 are all substrates of the translucency formed with glass. 

[00151 The MIM component 4 and the dot* like pixel electrode 6 are arranged for every pixel, and wiring 
Rhine 7 for supplying a driving signal to them is further established in the front face of the component 
substrate 1 in the shape of a stripe. And orientation film 8a is formed on them. On the other hand, about 
the opposite substrate 3, a counterelectrode 9 is formed on a color filter 2, and orientation film Sb is 
further formed on it. A counterelectrode 9 may be arranged between the color filter 2 bottom 2, i.e., a color 
filter, and the opposite substrate 3, 

[0016] After performing orientation processing, for example, rubbing processing, to each orientation film 
8a and 8b, the component substrate 1 and the opposite substrate 3 of each other are joined on both sides 
of a sealant 11, and liquid crystal 12 is further enclosed in the eel gap formed among those substrates 1 
and 3, Polarizing plates 13 and 13 are stuck on the outside front face of both the substrates 1 and 3, and a 
back light (not shown) is further arranged in one outside location of those substrates 1 and 3. By 
impressing an electrical potential difference alternatively to either two or more pixel electrodes 6 or the 
counterelectrodes 9, ON/OFF of the MIM component 4 is controlled, it controls and has the orientation of 
the liquid crystal for the picture element part concerned, and the visible image of an alphabetic character, 
a figure, and others is displayed on the field of a side and the opposite side in which the back light was 
arranged, i.e., the visible image screen, 

[0017] The color filter 2 is constituted by forming in the front face of the opposite substrate 3 the color 
element G which penetrates alternatively the color element B which penetrates a blue color alternatively, 
the color element R which penetrates a red color alternatively, and a green color one by one, as shown in 
dr awin g 2 . They are Tb, Tr, and Tg about the thickness of each color elements B, R, and G, respectively. 
Then, Tb-Tr-Tg It has become. Moreover, the boundary part of each color elements B, R, and G is piled 
up mutually, and } thereby, the black mask BM as the protection-from-light section is formed. 
[0018] Furthermore, on each color elements B, R s and G, the transparence auxiliary film 15B, 15R, and 
15G is formed in piles. These transparence auxiliary film can be formed by, for example, carrying out 
patterning of the transparent and colorless photoresist using well-known patterning processing, for 
example, the photolithography method. The thickness of these transparence auxiliary film 15B, 15R, and 
15G is changed intentionally, therefore eel gap [ of the part corresponding to each color elements B, R and 
G ] d (B) and d (11) differ from d (G) mutually. 

[0019] this operation gestalt - setting these eel gap values - deltan-d/lambda= - fixed (l) 

however - deltam - rate d of a birefringence of liquid crystal : Cel gap lambda : It is set up so that the 
wavelength of the transmitted light may be satisfied. In addition, generally about wavelength lambda, 
red (R) is specified with each wavelength 550nm and whose blue (B) 650nm and green (G) are 450nm. 
[0020] If the relation of the spectral transmittance to applied voltage is now considered about liquid 
crystal equipment, a spectral transmittance curve as shown in drawing 7 can be considered. In this graph, 
Curves B, G, and R show blue, green, and a red electrical-potential -difference-permeability curve, 
respectively. The property shown here is a thing at the time of setting up uniformly the eel gap of the part 
corresponding to each color elements B, R, and G, and variation is in the threshold electrical potential 
difference which serves as a boundary of ON/OFF between each color elements B and R and G as 
illustration. 

[0021] Cel gap d (B) corresponding to each color elements B, R, and G to such a spectral transmittance 
property, d (R), and d (G) If it is set as the value with which are satisfied of the above-mentioned (l) type, 
even if it does not add processing special to the video signal for a drive which the threshold electrical 
potential difference between each color element can be made in agreement, then is supplied to liquid 
crystal equipment, the good color display of color balance can be obtained. 

[0022] Moreover, although accommodation of the cel gap between each color element was performed by 
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adjusting the thickness of these selves of each color elements B, R, and G when it was the former, by the 
approach, there was a possibility that the thickness management of a color element own [ each ] might 
become complicated, and cost might become high. Moreover, it was very difficult also in a case of other 
than [ accommodation of a eel gap j, for it to manage the thickness of each color element according to an 
individual also in consideration of such a case, since the thickness of each color elements B, R, and G 
must be adjusted according to an individual also when hoping for example, that he wants to strengthen 
the specific color of B, R ; and the G. 

[0023] On the other hand, like this operation gestalt, it holds in the fixed condition, without performing 
thickness accommodation according to an individual about each color elements B, R, and G 3 instead if it is 
made to adjust a eel gap by thickness accommodation of the transparence auxiliary film 15B, 15R, and 
15G, the thickness management about each color element becomes easy, and cost can be reduced. 
[0024] In order to manufacture the color filter 2 shown in drawi ng 2 , each color element is first formed by 
the predetermined pattern on the front face of the opposite substrate 3 in order of the color element B, the 
color element R, and the color element G, In addition, each color element applies a pigment -content 
powder resist by the spinner or the roll coater, and can carry out patterning using the photolithography 
method further. Or it can also form using the approach of dyeing a gelatin thin film, print processes, an 
electrodeposition process, etc. Moreover, the combination pattern of each color elements B, R ? and G can 
choose a proper thing from from according to the purposes of use, such as liquid etystal equipment, among 
a stripe array, a mosaic array, a triangle array, etc. 

[0025] After forming each color element as mentioned above, each transparence auxiliary film 15B, 15R, 
and 15G is formed in each color element in piles by predetermined thickness one by one by preparing a 
transparent and colorless photoresist, and applying the photolithography method to it. With this 
operation gestalt. since the thickness of each transparence auxiliary film 15B, 15R, and 15G is changed, 
respectively, it may be necessary to perform a photolithography process 3 times. After forming each 
transparence auxiliary film 15B, 15R, and 15G, patterning of the counterelectrode 9 is carried out on it. 
This patterning is performed using the photolithography method by being made from ITO (Indium Tin 
Oxide). In addition, an overcoat layer can also be made to intervene as a protective coat between a 
counterelectrode 9 and a color filter 2. 

[0026] (The 2nd operation gestalt) Drawing 3 shows other operation gestalten of the color filter 
concerning this invention. The points that the color filter 22 shown here differs from the previous color 
filter 2 shown in drawing 2 are having formed the transparence auxiliary film 15B, I5R, and 15G so that 
thickness T of the whole (l) color filter 22 might become homogeneity, and having added red to 
transparence auxiliary film 15R corresponding to (2) color elements R (red), By this configuration, with 
the color filter of this operation gestalt, flattening of the front face of a color filter 22 can be carried out, 
therefore it is stabilized and formation of orientation film 8b and rubbing processing to it can be ensured. 
Moreover, color correction of the combination of the color triangle constituted by B, R, and G can be 
carried out to the R side by having added red to transparence auxiliary film 15R. 

[0027] When amending other color components other than R according to a request of a customer, the 
same color component is added with the color element on the transparence auxiliary film corresponding to 
the color element. In addition, the color addition to such transparence auxiliary film can be attained by 
adding the pigment of the color of hope to the photoresist which is the ingredient of for example, the 
transparence auxiliary film. 

[0028] (The 3rd operation gestalt) 2rawiirg_4 shows the operation gestalt of further others of the color 
filter concerning this invention. The point that the color filter 32 shown here differs from the previous 
operation gestalt shown in drawing 2 is having formed the transparence auxiliary film I5B, 15R, and 15G 
so that thickness T of having formed the thickness of the color element G among each color element of B, 
R, and G more thickly than other color elements B and R and the whole (l) (2) color filter 32 might 
become homogeneity. 

[0029] Also when according to this operation gestalt it sets up so that a specific color element may be 
formed thickly and that tint may become strong, flattening of the front face of a color filter 32 can be 
carried out by thickness adjustment of the transparence auxiliary film 15B, 15R, and 15G. In addition, 
since the part projected when the black mask BM was formed by piling up each color element of B, R, and 
G ? as shown in drawing 3 and drawing 4 , when it was the former, it was very difficult [ it ] to carry out 
flattening of a color filter 22 or the front face of 32. However, according to this operation gestalt which 
piled up the transparence auxiliary film 15B, 15R, and 15G according to the individual to each color 
elements B, R, and G, flattening of the front face of a color filter can be attained correctly. 
[0030] (The 4th operation gestalt) Drawing 5 shows the operation gestalt of further others of the color 
filter concerning this invention. The color filter 42 shown here is the same as the operation gestalt shown 



-4- 



JP11-044814A 



in drawing 4 in two points, change mutually the thickness of (2) each color elements B, R, and G, and 
adjust [ making thickness T of the whole color filter into homogeneity, and carrying out flattening of the 
front face, and ] a tint, by forming (l) transparence auxiliary film 15R and 15G. However, with this 
operation gestalt, it does not consider forming the black mask BM by piling up each color elements B 7 R f 
and G. 

[0031] (The 5th operation gestalt) Draw ing 6 shows the operation gestalt of further others of the color 
filter concerning this invention. In the color filter 52 shown here, the transparence auxiliary film 15G and 
15B is not formed on the color elements B and G, and the transparence auxiliary film 15G and 15B is 
formed in the bottom of those color elements. This lamination is realizable by forming the transparence 
auxiliary film 15G and 15B, before forming each color elements B, R, and G. 

[0032] (Other operation gestalten) although the desirable operation gestalt was mentioned and this 
invention was explained above, this invention is not limited to those operation gestalten, is obtained in 
the range of invention indicated to the claim, and can be changed to versatility, 

[0033] For example, the color filter of this invention is not only a thing applicable to liquid crystal 
equipment, and if only it is the display of the method which expresses a visible image by modulating the 
transmitted light, in case it performs color display in the display of the structure of arbitration, it can be 
applied. Moreover, the quality of the material of the transparence auxiliary film is not restricted to a 
photoresist. 

[0034] Moreover, with the above-mentioned operation gestalt, as a color element which penetrates 
alternatively the colored light from which plurality differs, respectively, although three colors of B, R, and 
G were explained as an example, it is not restricted to this and this invention can be applied to a color 
filter equipped with the combination of three different colors from these, such as cyanogen, MAZENDA. 
and yellow, or the combination of the color element of two or more colors. 
[0035] 

[Effect of the Invention] According to the color filter according to claim 1, the thickness of two or more 
color element itself of each can answer easily [ flattening on a multi-gap color correction, and the front 
face of a color filter, and various kinds of other demands ] by giving change to the thickness and 
membraneous quality of the transparence auxiliary film which are formed in piles on each of those color 
elements, always deciding on a fixed condition. 

[0036] A color filter according to claim 2 is aimed at the common color filter which uses three colors of B ? R, 
and G as a color element. 

[0037] According to the color filter according to claim 3, the height control of the transparence auxiliary 
film can attain very easily the so-called multrgap-ization of adjusting the eel gap of for example, liquid 
crystal equipment for every color element. And in the case of three colors of B, R, and G, even if it does not 
add processing to the video signal for a drive supplied to each electrode of liquid crystal equipment as a 
result, the good color display of the color balance about them can be obtained, 

[0038] According to the color filter according to claim 4, in the case of three colors of B, R s and G, color 
correction can be performed about the overall color display of a color filter by changing the strength of one 
of colors of they at least, 

[0039] According to the color filter according to claim 5, flattening of the front face of a color filter can be 
carried out correctly. 

[0040] A color filter according to claim 6 is aimed at the color filter of the structure which forms a black 
mask by piling up each color of B, R, and G. If each color of B, R, and G is piled up, the part will project 
more greatly than other parts, and big irregularity will be made on on the surface of a color filter. In this 
case, if the transparence auxiliary film is piled up for each color element of every, flattening of the front 
face of a color filter can be correctly carried out by filling between the heights of a black mask, 
[0041] According to the manufacture approach of a color filter according to claim 7, it is stabilized and a 
color filter according to claim 1 can be manufactured certainly. 

[0042] According to liquid crystal equipment according to claim 8, by preparing the above-mentioned color 
filter, formation of a multi-gap and flattening of the front face of color correction or a color filter can be 
made easy, and the high liquid crystal equipment of display image quality can be offered. 

[Brief Description of the Drawings] 

[Drawing 1.1 It is the sectional side elevation showing an example of the liquid crystal equipment of this 
invention which is an example of the electrochromatic display which uses the color filter concerning this 
invention. 

[Drawing 2] It is the sectional view showing typically 1 operation gestalt of the color Filter concerning this 
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invention. 

[Drawing 3] It is the sectional view showing typically other operation gestalten of the color filter 
concerning this invention. 

[Drawing 4] It is the sectional view showing typically the operation gestalt of further others of the color 
filter concerning this invention. 

[ Drawing 5j It is the sectional view showing typically the operation gestalt of further others of the color 
filter concerning this invention. 

[Drawing 6] It is the sectional view showing typically the operation gestalt of further others of the color 
filter concerning this invention. 

[Dr awing 7] It is the graph which shows the spectral transmittance curve to the applied voltage of liquid 
crystal equipment. 
[Description of Notations] 

1 Component Substrate 

2 Color Filter 

3 Opposite Substrate 

4 MIM Component 

6 Pixel Electrode 

7 Wiring Rhine 

8a, 8b Orientation film 
9 Counterelectrode 

11 Sealant 

12 Liquid Crystal 

13 Polarizing Plate 

15R, 15G, 15B Transparence auxiliary film 

22 Color Filter 

32 Color Filter 

42 Color Filter 

52 Color Filter 

B Color element (blue) 

G Color element (green) 

R Color element (red) 
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